We have carried out Monte Carlo calculations to determine the velocity distributions of C atoms produced by dissociative recombination of CO + using recent data for the branching ratios of various allowed channels and ion and electron temperatures appropriate to the Martian thermosphere. We find that 
son and Liu [1996, 1998 ]. In response, Kass [1999] (see also Kass and Yung [1996] 
is a photochemical process that can produce atomic carbon atoms with enough energy to escape from the atmosphere. The energy released in this reaction depends on the electronic states of the product atoms; the branching ratios for the energetically allowed channels have recently been measured at 0 and 0.4 eV relative energy by Rosdn e! al. [1998] . The most exothermic channel is that which produces both C and O in their electronic ground states. Since 2.90 eV are released in this channel, most of the C atoms produced have enough energy to escape. Even those produced in less exothermic channels may travel to high altitudes forming a hot C corona similar to the hot O coronas observed for Earth and Venus and predicted for Mars In each of the calculations we described here, we in- We can estimate the global average escape flux by integrating the dissociative recombination rate above the exobase, multiplying by the escape fraction, by 0.5 to account for the lack of escape from the nightside, and by another factor of 0.5 to account for the fraction of C atoms released in the downward direction. The results are shown in Table 2 for both high and low solar activity ionospheres (eroded and noneroded) where they are compared to the sputtering rates for the current epoch for low solar activity as estimated by Luhmann et al.
[1992] and for moderate solar activity by Kass [1999] (see also Kass and Yung [1996] ). Our computed escape rates for low solar activity range from 1.9 x 104 cm-2 s-1 for the eroded ionosphere to 4.1 x 104 cm -2 s -1 for the noneroded ionosphere. Viking observations suggest that the eroded ionosphere is the more appropriate model for low solar activity conditions. At high solar activity, the escape rates range from 5.8 x 105 cm -2 s -1 for the eroded ionosphere to 9.1 x 105 cm-2 s-1 for the noneroded ionosphere. It is possible that the solar wind interaction with the high solar activity ionosphere is different from that of the low solar activity ionosphere and that the high solar activity ionosphere may not exhibit the eroded appearance of the low solar activity ionosphere, but until there is in situ information about the ionosphere at high solar activity, it is impossible to be sure. In either case, our predicted global, solar cycle [1995, 1996] predict that the sputtering rate increases by more than three orders of magnitude from the current epoch to 3.5 Gyr before present, although there are large uncertainties involved in those predictions.
We expect the escape rates of C from dissociative re- 
